Purpose: This study investigates the industry competitiveness problem, which plays an important role in crediting rating industry safety. Based on a comprehensive literatures review, we found that there is much room to improve regarding of competitiveness assessment in crediting rating industry.
Introduction
In an economy dominated society, credit has played an important role in social development.
Credit rating determines the cost of companies finance and restricts its survival and development space. Moreover, it affects a country's asset prices and the stability of its financial market. With decades of economic and financial development, financial products, institutions and even sovereign states have been included in the rating range. When rating agencies did make mistakes, these mistakes would have serious consequences for the financial sector (White, 2010) . Not only economists, but also average citizens paid attention to the credit rating industry due to the subprime crisis (Jeon & Lovo, 2013) . As a consequence, it can be seen that an explosion of the literatures on the industry come into being. Therefore, credit rating industry, especially the industry competitiveness occupies the commanding position in controlling the capital markets. It is closely related with the financial speaking right and financial sovereignty of the country, what is more, the credit rating industry safety issues is primarily depending on the industry's own security. One country's crediting rating agencies (CRAs) panics that follow incapability or even insolvency, especially of large CRAs, can severely jeopardize economic stability and state security. Therefore, investors, even government urgently need a credit rating competitiveness indicator to help identify the financial status and operational competence of country. CRAs rank the credit-worthiness of a wide variety of investment opportunities (Selig, 2011) . So Competitiveness assessment of crediting rating industry should be studied.
CRAs play an important role in financial markets. The information provided by rating agencies can help the user in their decision-making. So many researches focused on CRAs itself, not the industry, such as, Utzig (2010) thought the outbreak of financial crisis have the closing relation with the CRAs, which was acknowledged by policymakers, market participants, and agencies themselves. Rating standards were the important factors which can affect the rating results.
Loose ratings were associated with higher default rates (Alp, 2013) . Credit rating could provide financial entities with an assessment of credit worthiness, investment risk, and default probability (Chen & Cheng, 2013) . So investors placed too much faith in CRAs, and if CRAs failed, it was tempting to take the them out for a public whipping (Benmelech & Dlugosz, 2010) . Even CRAs should be under intense scrutiny by government investigations as a result of the wrong ways (Scalet & Kelly, 2012) . At the same time, some tactics are developed to solve the problem, such as, Hájek (2012) considered fuzzy logic method to enable users to model the meaning of natural language words in credit rating industry; Pagano and Volpin (2010) thought CRAs' underestimating the credit risk associated with structured credit products.
Sovereigns need ratings so that they can attract foreign investors, and CRAs can play import role in this process. Since early in the 20th century, CRAs had been dominated by a duopolyMoody's Investors Services, Inc. (Mood's) and standard & Poor's Ratings Services (S&P) (Coffee Jr, 2006) . According to White (2010) , there were around 150 CRAs, but the three -1269-Journal of Industrial Engineering and Management -http://dx.doi.org/10.3926/jiem.1275 largest competitors shared roughly 95 percent of the market. S&P and Mood's had 40 percent of the market while Fitch Ratings holded 15 percent. Consequently, CRAs frequently provided different ratings for the same entity. Alsakka and Gwilym (200 9) showed that rating disagreements across agencies are more frequent for sovereign ratings than for companies ratings. So CRAs were condemned for failing to predict crisis based on the sovereign rating activities and CRAs had also been criticized for responding with a considerable time lag, also on many other occasions (Haan & Amtenbrink, 2011) . While the striking fact about the credit rating industry was its persistent fewness of nincumbents (White, 2002) , and the original incumbent such as Moody's or S&P's had been in the market for long time and had demonstrated its ability. A new entrant can be skilled than the incumbent, but it had not yet been given opportunities to make rating and therefore to prove its expertise (Jeon & Lovo, 2011) . So the competitiveness assessment of credit rating industry is of most important for Sovereigns and they could make clear of their financial safety, even the sovereign safety.
Conflicts of interest, shifts in country's culture, and lack of regulatory oversight can exert an influence on the competitiveness assessment of credit rating industry. Currently, researches on the credit rating industry mostly focused on the interest conflicts of credit rating and regulatory system. So the research question in this study is: how to assess the overall development of credit rating industry quantitatively. At present, the aforementioned problems have not been resolved yet in related research works. This article will take a comprehensive assessment on credit rating industry based on PCA method, emphatically from the angle of competitiveness.
The study is organized as follows: in the following section, it presents the indicators of cause and outcome. In section 3, it introduces the PCA method, which forms the theoretical foundation of this study. In section 4, it takes empirical researches on credit rating industry competitiveness assessment, as well as the results through which we verify the model. Finally we conclude the whole study.
The Indicators
In the current time, scholars and organizations have two ways to analyze industry international competitiveness: firstly, the results of industry competitiveness; secondly, the factors affecting the industry competitiveness. Michael Porter's 'diamond system is served as the theoretical framework, then the indicators of industry competitiveness can be established, so we can take a detailed analysis and research on the competitiveness of the credit rating industry.
According to the principle of Delphi method (Table 1) , we can identify the competitiveness index system of credit rating industry. The index system can be divided into three layers, which are shown in Table 2 . Not only can the scoring method improve the operability of model, but be used in industrial security management. The indicators of cause and outcome are included in the index system, which can fully explain the international competitiveness, company's competitiveness, product's competitiveness and environmental competitiveness of credit rating industry. And this index system takes the industrial properties into consideration.
The Method
A number of indicators should be taken into consideration so as to study the competitiveness of credit rating industry, but there are overlaps of information for these indicators. PCA method is a reduction to high-dimensional variable space under the principle of minimal loss of information; and the new linear combination can reflect the information of original, meanwhile, it can keep most of information of the original variations. Therefore, this paper uses PCA method to study the competitiveness of credit rating industry comprehensively.
The Principle of PCA Method
Assuming n samples and each sample has p variables, so a matrix of n  p is constituted:
When p is relatively large, it is difficult to calculate in p-dimensional space. To overcome this problem, it needs to reduce the dimensions. Consequently, fewer and comprehensive indexes are extracted from the original ones, and these independent indexes can reflect most of the information of original variables. 
The Empirical Research

The Samples
All major CRAs locate in the financial markets more developed countries. The United States has the largest number of CRAs. Finance is one of the most important factors which can affect the credit rating market, that is, the demand of credit rating has closed relations with the development and prosperity of market. So there are great demands for credit rating in countries and regions of capital markets well developed, and these places have great advantage on the establishment and development of CARs (see Table 3 ).
-1274- DBRS, JCR, S&P and CCXI are served as the samples. Due to the convergence and confidentiality of raw data, this paper makes the raw data standardization using expert scoring method, consequently, the value of data can be converted into the internal [0,1]. The formula is as follows:
Where x i is the input, x min is the minimum of input, x max is the maximum of input, and standardization of data is seen in Table 4 .
-1275- 
The First PCA Method
(a) The analysis of industrial control Two principal components are extracted for industrial control indicator, and the cumulative contribution rate of variance is 100%, so the scores of principal components are shown in The variance contribution rate of two principal components is served as the weights, s o the comprehensive assessment function is got as below: F1 = 0.48 * F11 + 0.52 * F12
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At last, the assessment value of industrial control indicator of four companies is seen in Table 7 . The Scores of Principal Component (2) Similarly, the variance contribution rate of two principal components is served as the weights, so the comprehensive assessment function is got as below: F2 = 0.55 * F21 + 0.45 * F22
At last, the assessment value of recognition indicator of four companies is seen in Similarly, the comprehensive assessment function is got as below:
At last, the assessment value of market competitiveness indicator of four companies is seen in Similarly, the variance contribution rate of these principal components is served as the weights, so the comprehensive assessment function is got as below:
Therefore, the assessment value of competitiveness of four companies is seen in 
The Analysis of Results
-2 and 0.6 of real number are introduced, which are normalized with the data in -2 is set to 0 point, 0.6 is set to 100 point, so the total score of four companies is got (see it in In Table 16 , it can be seen that Most of the CRAs in America and Europe, such as Mood's, Fitch and S&P, take the leading place in competitiveness efficiency, and Japan' agencies has made great progress in industry competition, while it lags behind for China' agencies . The conclusions are consistent with Hu's research (2014) .
In America, credit rating industry not only can promote the development of financial industry, bringing out the great influence on international financial markets, but has a decisive impact on the entire international community, owing the great voice on international economic development. In most of EU countries, rating business are carried out by the national central banks or commercial banks. So far, there are no independent and strengthful CRAs for the whole of Europe, and almost all of the institutions are controlled by Mood's, Fitch and S&P.
Credit rating industry started relatively late in Asia, which is still in its infancy. Although these local CRAs are the leader in the industry, they lag behind with the major CRAs. Credit rating industry of Japan and South Korea is relatively mature compared with other Asia countries. At present, China's credit rating industry is still in the early stages of development, there are no CRAs which can become the authorized institution by NRSRO. And these CRAs are still competing on the domestic market.
Conclusions
Credit rating industry is an important industry in the national economy, it can affect the normal operation of economic relations directly, and the industrial voice will safeguard national interests and security in the global competition; meanwhile, credit rating industry safety issues is primarily dependent on the industry's own security, and industry security has closed relation with competitiveness.
In this paper, not only the indicators of outcome, but the indicators of cause, are taken into consideration for the competitiveness analysis, and PCA method is introduced. The study finds that the United States, Europe and Asia are the world's major three credit rating market, but the degree of development is quite different. In all, the conclusions can promote the sustained and healthy development of credit rating industry, and thus to safeguard national economic and financial security.
Of course, like all of the researches, this paper has certain limitations and deficiencies. It requires multi-year data for analysis, but the empirical analysis is carried out based on oneyear data instead of multi-year data.
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